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(54) REFLECTOR FOR SEMICONDUCTOR HEAT TREATMENT AND METHOD FOR MANUFACTURING THE 
REFLECTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a reflector for semiconductor 
heat treatment for preventing a crack or deformation by suppressing the 
adhesion of foreign matters or the generation of reaction gas. 
SOLUTION: In a reflector 1 for semiconductor heat treatment where a 
plate- shaped body 2 made of inorganic materials is closely disposed in a 
plate-shaped body 3 made of disc-shaped or ring-shaped light 
transmitting materials, the surface roughness of at least one surface 2a 
of the plate-shaped body made of inorganic materials brought into 
contact with the plate-shaped body made of the light transmitting t: 
materials is set so as to range from Ra0.1 to 10.0 urn, and the face of the 
body is formed with a groove 2c. 2b 2c 
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[0026] As shown in Fig. 1, the reflector 1 for the heat treatment of semiconductors comprises a 
plate-like body 2 and a plate-like body 3. The plate-like body 2 is made of an inorganic material, 
and at least one of its two surfaces is a lustrous surface with reflectivity of 30% or a mirror-finished 
surface with reflectivity of 80% or more in the range of light wavelength of 500-2,000 nm, The 
plate-like body 3 is made of said light-transmitting material, and the plate-like body 2 is sealed in 
the plate-like body 3 (3a and 3b). The plate-like body 2 may be made of ceramic materials such as 
carbon, SiC, and TiN or metallic materials such as Au and Pt. From the viewpoints of heat 
resistance, purity, and cost, carbon is preferable; thermally-expanded-graphite sheets, in particular, 
are preferable. 

[0027] The surface roughness of a surface 2a of the plate-like body 2 is Ra 0.1-10.0 nm; therefore, 
not the entire surface 2a is in contact with the plate-like body 3. Accordingly, if the reflector 1 is 
used in a semiconductor-heat-treating furnace of temperature of 200-l,200°C, the reaction between 
the plate-like body 2 and the plate-like body 3 is controlled and the production of alien substances 
and reaction gas are controlled. 

[0028] Especially if Ra is less than 0.1 jam, reaction occurs easily due to complete contact, which is 
undesirable. If Ra is over 10.0 jam, reaction occurs easily at protruded parts, which is undesirable. 
This surface roughness Ra is the arithmetic mean deviation of profile defined by JIS B0601-1994. 
Cutoff was 0.8 mm and the number of sections was 5 (measuring length: 4.0 mm). An ordinary 
measuring apparatus (for example, SURFTEST SJ-201 by Mitutoyo) was used. 

[0046] 

[Embodiment] (First Embodiment) The plate-like body 2 was made of a 
thermally-expanded-graphite sheet, and its outside diameter, inside diameter, and thickness were 
316 mm, 103 mm, and 550 |xm, respectively. The surface roughness Ra of one (the surface in 
contact with the plate-like body 3 made of light-transmitting material) of the two surfaces of the 
plate-like body 2 was 1.0 pm. Besides, as shown in Fig. 3, the groove surface of the plate-like body 
2 had eight grooves 2c of width 0. 1 mm and depth 0. 1 mm and three grooves 2d of the same width 
and the same depth. As shown in Fig. 3, the plate-like body 2 had a through hole 2e of diameter 5 
mm, too. 

JP 2004-232806 A 

[0015] 

It is preferable that the density of the expanded-graphite sheet (61) is 0.80-2.2 g/cm 3 . If its density 
falls within this range, irregularities, or unevenness or roughness, at the level of crystals is formed 
on its surfaces and helps what is laid on the rough surfaces to anchor on them. If its density is less 
than 0.80 g/cm 3 , its grain is too coarse; accordingly, it does not serve well as packing. If its density 
is over 2.2 g/cm 3 , its grain is too fine; accordingly, it is of little anchoring effect, preventing the 
good laminating with flat fiber bundles (7). 
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d*/M--t#MrtU «f£WK:2 0 0 t o r rJWTS"C^ 

E-r^o -e-©^, BMie^s*?A:3d*KSt. «a#f* 

[003 8] C©J:^>iS{ig^ffi^«}:SfcJ& > SiiINf 

Cim5. &(C. jg2c. 2d. ?L2e«fiS?n 

* 2 ©±T©^H©E*M(c J: £ <=>& 6 

ffitK<*3©^£JW-r-5C4*5-et£. mz<*} 

So 

[003 9] ±8E^«B&®CC* ittt, JJ&BMtfftfr h fc 50 
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?2>M2 cfe«fc!>'|5j^Rt^©3l2 d#sgW6*rt:i,>£if 

4>Htt©8l2d©#*RWTfe (H5 (a) ) . 
«B«tt-C*o-CrtSiS* 1 6^ij8KiSiK-r53l2 c© 
**RWC*> (H5 (b) ) J:t». 
[004 0] a/c, ±G*N0MK<:& *B«£ttf4 

mf&stix^m^mLfcifi. mcmMztizbox 

[004 1 ] RK. ±K*EJ8e»K*or«. 

©*aatt*m3&>6.«t*««(*i*3K:, 'j>^«©Mst* 

^c'j>yfj«{cKS3la-J>4>©-c«)fe<. 07&c 

^•rj:^ic. n«tt©»««i(4*>e.&sst«fti 0 4n 
fitK©*ai«i4tma> e> & * «t£#[*3 «c , ^sieguT 

^■C*€)J«^K:«. 07{Cm-Tcfc5JC, WlOKi 
)S§n5?«l 0 a*i*atK-c*r>r— 
^fc*fifij-r*f6©n^K:aiKl//clSSt©flll 0a* 

jgfi£-rs©*sac>. 

[0042] mnm lOatt, teffittft 1 0 ©t*M>*iI 
•S^-C&O. 0*Sii-rS?Ll 0 b*s. 

0cD^SPK|9:W6n-ci,»So %MMmiWr>t> 

1 0 ©*<l>SB©±MffliJ^fll] <t TffiffliJ^ra i ©R8rt J » S 

1 0 b*igS:W6nt:i<>-5JS^CB. C©ff^H?r/h$ < 
fSCi^-CS. 3^8jatt«i|4^6^S«tt«:i 0©^ 

[0043] 1 0 {C3BRSStl-Ct»*» 1 0 

a&c<fc-3t\ KS^©^®*ing±^cc|ziii (#krs 
7?r6](c*it,^r) Sftroa. cc.fc^tc. BS^tciZiii 

©Sfjn. »5»J3ti5. &*s. 07(C^HiS}i5Sg 
«ctel^r, OtclU^Rt^©— -3ft(,>UffiK©jS 

[0044] $fc. ±ie*tt^siic*-,-cii. mumu 
frbtezfamticmznmvtcm&c-o^xmiLtc 

t4w^4*> 6 ^ s (c . h it zmm z 

sbhek i> tc¥.m#m%mmmM&ic*s^x , i?ge^s 

tt©^ < 4 1>— 3B©aMIS$ Am a 0 . 1 ~ 1 0 . 0 

Mmr&o-c. *>ofrfa!R«i«^6%5««f*4«i-r 
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[0 045] £/c, ^Sjfi14*t*4*>6A«c4«t«»{cj«* 

tttbRzm&Mumfttfl huh favman, » r >; > y 

o -c -© ji- s«g©ffli^B*i e, be^ss cc*t fat- & ffe©^ 
s. 

[0 046] 

«, *««*««SMM8^-h-C*0. its* 3 1 6 m 
m, ftg<£ 1 0 3mm. J135 5 0/xm, ©S/— hft© 

ftiSfSI) ©SM3Ra*, 1. 0 Mm(CJKj(K0 

msm^mhO. lmm<D8*(Di2c£, dfcJctf 
S3*i<r>r*l*>0. lmm©3o©i2d«L-fc„ 30 
S/c. 03©*Vr{4BK:, «ii-T6ii:S5 mm©?L2 e 

[0 047]Jfc, fltIB*^1£^fr&ttS£ttft3 

TJ:9&. JtS*326mm, fll«9 3mm, fflg|53 
c©j£30. 6mm©5S^7^Tt3 b i. 3 
2 6 mm, fa'&4> 9 3 mm, J13 2mm©5^7Xi 
S3a*I,ft/c a ^#^3 d i Lt, 

*7^Tf 3 b©DflaJ3 c©fiffi6Ctt&4 mmOK%l 

j&i/fc. $tc*fxm%K3 <actf^mm i S3 e^mmc 40 

<fc 9 . 3 b ©WfflBKSBffi Ltc. 

[0 04 8] fUt, Stt(*2©M2 a*5Dag|53 c©& 
«t*&2 £E3S|53 crttCflPBT 5. 
C©G3SB3 c£53S#7*±«3 a"CW,». 5 
I*7^±S3 a i5i^^TS3 bi4, I4(C* 
•TM4fCj:^r, 5 0 kg©ffi*£fln;t&*S6, 120 

o-cj^±©]ifia^t-c. m%Lr£ifih. mmmmzn-y 

tc. -?-Lr, ^W{C2 0 0 tor rJ^T^-C, tfrsBIH 
BB3 cl*Jg|5£^JEL;fcf£. #*J£#5a:3 e ?rKlL, « 
tt<* 2 Z&Vtf* 3 ft (<:««£■ L tc. 50 
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[0049] -e©*^ «rBjtaatt*m*»6&*«tt 

^SfflJSI^* . 1 2 0 0 'CTii^ 3 0 0 B#Hfi6ffl L 

tew, msz^mi±ttm>t>tj:2>mtK#3K.m}. sun 
^©&£«&<, is«s-*is©*^i*s»MafflR«s4 

[0050] 

©ton. ^fcteit-rsciai-ctrs. *^(c 
[sffi©®^^] 

[h i ] 0 i «. *«<*^affls^«©*ig^*^ 

^PE0-C&S o 

[02 3 02tt. 01©I - I8fTffi0T&.5„ 

tS33I3«, 0 1 tt^Udlliflttmfe6tt&«Rtt 
©«^fiEM?:^-r^MS-e $>z> . 

[04] 04 5i. ¥«fAKyffi]IMS«t«(DWft9£«tt 
BJ-T S fctf>©»rffi0-C#) £ . 

[05 3 05tt. Mfl»m^6«c««^(c«fiK»nfe 
^©^tSI^^-rjpMST^or, (a) ttPl^Rtt© 

m<D&z®vtcm&> ( b ) BitKttTft^rrtsffl* 

6*flMtc£gtt-f£jft2 c ©*»WfctB^%^^ffiH 
[0 6] H7tt. MMMm^6«:£«^(c«dt$tiA: 
[07] 07&J. «M9»m«>6a:««K#<Z^M«^ 

•T¥ffi0-e*-s„ 

[08] H8». &*<D*m#mtimm!xMm*:m-?m 

[09] H9». ^*©**<*^MSfflSS*«©S{ji73 

m *wn? z> tc&xDWimm r * * . 

[flf#©ift91] 

2 fl8tSMI4*^^-5St^<* 
2 a M 
2b ffi 
2c « 

2d m 

2 e ?L 

3 *ajatm*>6^*«^ 

3a 5I*7^±« 
3 b 5^**7 
3 c DOgp 
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